FOR some years we have been interested in the possibility that the operatioil of pituitary stalk section, which causes massive infarction of the pars distalis.
Daniel, Prichard and Schurr, 1963e) might be as effective as hypophysectomy in the treatment of hormone-dependent cancers. In human patients it is rather less difficult for the neurosurgeon to transect the pituitary stalk than to remove the pituitary gland, and if pituitary stalk section could be shown to be equally effective it would thus have a practical advantage. We have, therefore, been comparing the effects of these two operations on the behaviour of manimary tumo-Ltrs of a hormone-dependent type ip. rats, and in the following account we report the results obtained so far.
METIIODS
The mammary tumours were induced in female rats of the Sprague-Dawley strain by the method of Huggins, Briziarelli and Sutton (1959) , the rats being given 3-methyleholanthrene by stomach tube in a dosage of 10 mg. 3 times a week for 71). weeks. We have reported on the incidence of the tumours obtained by this meth.od in an earlier paper (Daniel and Prichard, 1961) .
When a mammary tumour had appeared aiid grown to a size of from I to 3 cm. in diameter the rat was subjected either to hypophysectomy or to pituitary stalk section. At the time of operation the size of the tumour was measured (through the skin) with calipers, the diameters in 3 planes being noted. After measurement a biopsy specimen was usually taken to determine the histological appearance of the tumour before operation. After the hypophysectomy or stalk section further measurements of the tumour were made at frequent intervals, and in some cases further biopsy material was taken.
All operations were performed under ether-oxv-uen anaesthesia with the aid of a Zeiss operating microscope. Aseptic precautions were taken and 0-I ml. of peiiicillin (Triplopen ; Glaxo) was given intramuscularly. Hypophysectomy was performed by the parapharyngeal route, and the completeness of the operation was finally checked by a study of serial sections of the pituitary bed. The 
RESULTS
The tumours which were induced by feeding with 3-methylcholanthrene have kdready been described elsewhere (Daniel and Prichard, 1961) . .1,.ffect of hypophy,3ectomy
Out of 24 rats with one or more well established mammary tumours at the time of hypophysectomy (proved to be complete by histological study) 20 survived the operation long enough to show the effect which it had had on the tumours. When regression of a tumour occurred after hypophysectomy a decrease in its size was apparent at the end of a week. The shrinkage of the tumour, however, was most noticeable from the second to the sixth weeks after operation, and then continued slowlv but steadil . For example, one rat had a rapidly growing tumour, which at hypophvsectomy measured 2-6 X 2-6 X 2-1 cm. (through the skin). Seven days after .he operation this tumour measured 2-2 x 1-6 x 1-2 cm., and five and a half weeks after operation it measured 0-6 x 0-6 x 0-3 cm. At autopsy, 5 months after hypophysectomy, all that remained of the tumour was a slightly yellow nodule, at most 0-3 cm. in its greatest diameter, which was only revealed by careful search under the operating microscope.
Histologically, the picture of a tumour which was regressing after hypophysectomy was a dramatic contrast to that of the biopsy taken before operation. Instead of a dense mass of highly cellular acini, with many mitotic figures ( Fig. I  and 3 ), the tissue consisted of cystic spaces of varying size, lined usually by a single layer of flattened epithelium ( Fig. 2 and 4 ). These spaces often contained structureless eosinophilic material, and the general appearance was reminiscent of inactive thyroid tissue (Fig. 2) In the 6 rats listed in Table I In three animals, with tumours of the typical adenomatous type which regressed after hypophysectomy, a fibro-adenoma also developed elsewhere. In one of these rats the fibro-adenoma had appeared before operation and continued to enlarge afterwards ; in the other two rats the fibro-adenomata appeared a few weeks after operation. El ffect of pituitary stalk section Thirty-seven rats with well established mammary tumours were subjected to the operation of pituitary stalk section. Eighteen of these animals made a satisfactory recovery from the operation and survived long enough to show the effect which it had had on the tumours. To some extent the effect could be assessed by macroscopic observation and measurement of the tumours. Some tumours shrank rapidly (as rapidly as after hypophysectomy) ; other tumours continued to grow, while others again showed no obvious change in size. However, as in the case of hypophysectomised rats, our assessment as to whether regression occurred or not was based on a histological study of the tumours (Table I) .
In none of the rats was there complete regression of its tumour or tumours. However, some regression occurred in 11 animals. The tumours of these rats showed a mixed picture similar to that seen in some of the hypophysectomised rats, with only individual tumours or parts of tumours regressing ( Fig. 9 and 12 ), while other tumours in the same animal, or even parts of the regressing tumours, showed either continued activity or a static condition ( Fig. 10 and 12 ). In 4 of the 11 rats the greater part of the tumour or tumours showed regression, but in the remaining 7 rats the areas of regression were estimated to comprise less than one half of the tumour tissue. In at least 7 of these I 1 rats the regression seen in an individual tumour was quite as pronounced as any regression found after hypophysectomy (see Fig. 7, 8 and I 1), and histologically the features of the regressing tumours were similar.
The tumours of the remaining 7 of the 18 rats submitted to stalk section showed no indication of regression after the operatiOD. Pituitary stalk section followed by hypophysectomy Two rats, whose tumoiirs had continued to grow after pituitary stalk section (Fig. 13) were subjected to hypophysectomy 4 and 10 weeks respectively after the first operation. A few earlier attempts had shown that rats did not tolerate this second operation well, and accordingly these two animals were given 5 mg. prednisolone trimethylacetate (Ultracortenol ; Ciba) intramuscularly for 3 days, starting the day before hypophysectomy. After the hypophysectomy the tumours in both rats decreased in size, and histologically at 11 days and 8 weeks respectively, showed the characteristic picture of regression (Fig. 14) .
DISCUSSION
To understand the logical basis for using the operation of pituitary stalk section as a means of inhibiting the growth of hormone-dependent tumours, it is necessary to know the main anatomical features of the pituitary gland and the effect which transection of the pituitary stalk has upon it, particularly on pars distalis (anterior lobe). It is now generallv recoornised that the secretion of many hormones bv the cells of pars distalis is brought about by a neuro-humoral mechanism controlled from the hypothalamus. The cells of certain of the hypothalamic nuclei send nerve fibres down the pituitary stalk and into the infundibular process (neural or posterior lobe). Many of these fibres end on vessels which form a primary capillary bed in the median eminence, the stalk and the inf-tindibular process, and there liberate their " neuro-secretion ". As we have shown elsewhere (Xuereb, Prichard and Daniel, 1954a, b; Daniel and Prichard, 1956, 1957a) (Adams et al., 1963a (Fig. 13) . After this second operation the tumours regressed (Fig. 14) (Adams et al., 1963a, b) , in the goat with its very much larger pituitary, the infarct involves from 69 to 90 per cent of the lobe (Adalhs et al., 1963c ). In the sheep, which has a gland as large as the human pituitary, from 85 to 96 per cent of pars distalis becomes infarcted (Adams et al., 1963d) , and in a human gland examined 30 hours after stalk section the infarcted area represented 90 per cent of the lobe (Adams et al., 1963e) . In these larger species, therefore, the proportion of pars distahs which survives is much smaller than it is in the rat (22-71 per cent), being only 10-31 per cent in the goat, 4-15 per cent in the sbeep, and 10 per cent in man. Clearly the smaller the remnant of tissue which survives, the less is likely to be the output of hormones, and the above figures indicate that the residual hormonal activity present in the larger species, including man, must be considerably less than it is in the rat.
SUMMARY
Mammary tumours, predominantly hormone-dependent in type, were induced in rats by feeding with 3-methyleholanthrene. One group of rats with tumours was subjected to hypophysectomy ; in another group the pituitary stalk was transected and a barrier inserted between the cut ends. The effect of the operations on the tumours was assessed histologicallv. Hypophysectomy proved to be more effective than pituitary stalk section in causing regression of the tumours, although some striking examples of regression were seen after the latter operation.
The rationale, based on anatomical and experimental data, for using the operation of pituitary stalk section as an alternative to hypophysectomy for the control of tumours is briefly discussed. The findings in the present study suggest that. in the rat subjected to stalk section, despite the extensive infarction of pars distalis, the amount of parenchyma which survives is large enough to maintain some tumour growth. It is suggested that in man pituitary stalk section might be more nearly equivalent to hypophysectomy in inhibiting tumour growth, since the proportion of pars distalis which escapes infarction when the stalk is cut is considerably smaller than it is in the rat.
